A predominant complaint in patients with neuropathic pain is spontaneous pain, often described as burning. Recent studies have demonstrated that negative reinforcement can be used to unmask spontaneous neuropathic pain, allowing for mechanistic investigations. Here, ascending pathways that might contribute to evoked and spontaneous components of an experimental neuropathic pain model were explored. Desensitization of TRPV1-positive fibers with systemic resiniferatoxin (RTX) abolished spinal nerve ligation (SNL) injury-induced thermal hypersensitivity and spontaneous pain, but had no effect on tactile hypersensitivity. Ablation of spinal NK-1 receptor-expressing neurons blocked SNL-induced thermal and tactile hypersensitivity as well as spontaneous pain. After nerve injury, upregulation of neuropeptide Y (NPY) is observed almost exclusively in large-diameter fibers, and inactivation of the brainstem target of these fibers in the nucleus gracilis prevents tactile but not thermal hypersensitivity. Blockade of NPY signaling within the nucleus gracilis failed to block SNL-induced spontaneous pain or thermal hyperalgesia while fully reversing tactile hypersensitivity. Moreover, microinjection of NPY into nucleus gracilis produced robust tactile hypersensitivity, but failed to induce conditioned place aversion. These data suggest that spontaneous neuropathic pain and thermal hyperalgesia are mediated by TRPV1-positive fibers and spinal NK-1-positive ascending projections. In contrast, the large-diameter dorsal column projection can mediate nerve injury-induced tactile hypersensitivity, but does not contribute to spontaneous pain. Because inhibition of tactile hypersensitivity can be achieved either by spinal manipulations or by inactivation of signaling within the nucleus gracilis, the enhanced paw withdrawal response evoked by tactile stimulation does not necessarily reflect allodynia. Ó
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Introduction
A common symptom of patients with neuropathic pain is spontaneous pain that is often described as burning [1, 2] . Some neuropathic pain patients also suffer from pain that is elicited by normally innocuous touch or cold, that is, allodynia [12, 28] . Preclinical studies of experimental neuropathic pain have generally relied on enhanced withdrawal responses to normally innocuous tactile stimuli (ie, von Frey filaments or brushing) or to noxious thermal stimuli. After nerve injury, an enhanced response to a noxious thermal stimulus is a measure of hyperalgesia. However, whether an exaggerated response to a normally innocuous tactile stimulus is an indication of pain, that is, allodynia, has been questioned [13] .
Systemic administration of resiniferatoxin (RTX), an ultrapotent TRPV1 agonist, to adult rats produces desensitization of TRPV1-positive fibers, resulting in a long-lasting elimination of nerve injuryinduced thermal hyperalgesia as well as thresholds to noxious heat; this treatment, however, does not affect nerve injury-induced tactile hypersensitivity [25] . Small unmyelinated fibers, including TRPV1-positive fibers, synapse within the superficial dorsal horn to lamina I NK-1-positive cells, and these have been demonstrated to be critical in expression of nerve injury-induced thermal and tactile hypersensitivity [21, 24, 32] . However, whether these mechanisms contribute to spontaneous pain is not known.
Nerve injury-induced tactile allodynia is thought to be mediated by large-diameter Ab fibers [6, 15, 40] . In addition to synapses in the spinal cord, however, these large-diameter cells also project, via the dorsal column pathway, to brainstem nuclei including nu- 
